A GIENERAL ROUGIH-SURPACEHEINVERSIONALGORI'PIIM:
THEORY AND APPILIICATIONTO SAR ) ATA

M. Mophiaddam

Jet Propulsion Liaaboratory
California Institute of Teehmology
4800 Ouk Grove 1 )drive
Pasadena, CA 91109

ABSTRACT

ROugh surface inversion has significant applications ininterpretation of
SAR data obt wined oy e1 hare soil swrfaces and apriculiural lands. Due to
sparsity of datarand Jarge pixel size in SAR applications, it is notfeasible to
carry out inversions hased on numer ical seattering mmodels. The altamative
is touse parametor estimation technigues based on approximate analytica)
orcmpirical 1120( 1( is. Henee, 111(°17C aretwoissuesto headdressed, namely,
what model to choGge and what estitn ation algrorithim to apply.,

Hereasmallperturbation 11101 (1 (SPM)is 11 sea o CXpresstlic backscat:
terimg, cocllicients of the rough surface interms of NIPC ¢ swiface paraineters.
The algorithin 11s(@ to estimate these parameters is hased ona nonlinem
least- squareseriterion. The l¢ ast-squares optitmzation methods are widely
used in estimationtheory, but the distingnishing factor for SAR applications
is incorporating the stochastic nature of hoth the unknown pavanmcters and
the datainto formulation, which will he discussed i dotail, The algorithm
is tested with synthetic data, andseveral Newtor -ty pe least- squar es mini-
mization MChods are discussed o oM pare theiconverpence characteristios.
Finally, the algorithin is applicd to multifrequency polarimetric SAR data
obtainied over some barve soil and agr cultural ficlds, 1esi1is willheshown
and compared 10 grou id- truth mea surements obtained from these arcas,

The strength of this gencral approach to inversion of SARdata is that
it can be casily modified for use with any scatiering modlel without changing,
any of* the inversion steps. Note also that, for the same rcason, it is not m-
ited to inversion of rough surfaces, and can bhe applied to any Parameter ized
scatlerimg D170 (ss.
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